INTRODUCTION
This paper presents the activities performed in the European funded COST272 Action. COST272 brings together European researchers involved in satellite communications. The contribution starts with a presentation of the COST framework, then the COST272 motivation and activities are covered.
THE COST FRAMEWORK
Founded in 1971, COST is an initiative by the European Commission (EC). The objective of COST is to coordinate nationally funded research at a European level 1 in order to ensure that Europe holds a strong position in the fields of scientific and technical research. As such, COST stands for COoperation in the field of Science and Technology. Actions implemented in the COST framework are further categorised in domains, among these the Telecommunications domain, which COST272 naturally relates to.
There are about 200 COST Actions currently running, among these 20 in the Telecommunications Domain (see Table 1 ). Actions have an average duration of three to four years and are finalised through the delivery of a final report. Yearly reports also enable the monitoring of the Actions.
COST is specific in the way that it provides by no means funding to conduct research. Rather, funding is allocated in order to make it possible for researchers to convene and exchange views about a given theme (satellite communications, in the case of COST272). The scope of each Action is described in a Memorandum of Understanding (MoU), submitted and approved by the European Commission. In order to submit a candidate MoU, at least 5 countries (among the participating countries) must sign an MoU, committing themselves in the participation of the Action. Satellite communications are currently not keeping pace with the development witnessed in terrestrial networks, however in an all-IP environment they could easily facilitate early deployment of the service to many users currently out of the reach of communication services. Deployment of such an all-IP environment in the satellite segment, however, requires the examination/study of suitability of the existing protocols and algorithms, and the implementation of the required modifications/adaptations, or even the development of more efficient algorithms that take into account the peculiarities of the satellite systems. Additionally, satellite communications are expected to play an important role in such competitive environment, driven by some recent technological advances which enabled: (i) the implementation of efficient inter-satellite links for the traffic interconnection in the satellite segment; (ii) onboard processing capabilities, aiming to improve dynamic resource utilisation and flexibility; and (iii) multiple spot beam coverage to optimise bandwidth efficiency. Based on these advances, broadband satellite networks will represent an attractive solution to provide two-way connectivity direct to the end user and to furnish new services such as high-speed Internet access and private network solutions. Furthermore, satellite networks are best suited to satisfy the increasing demand for the broadcast and multicast type of services with additional advantage of providing global accessibility.
These reasons are the strongest motive for the Action participants. In order to cope with the wide scope of the problem, the Action is subdivided in three Working Groups as shown in Figure 1 .
After three years of activity, the Action has produced about 65 documents, covering subjects ranging from coding to security for multicast communications. The Action participants also promoted an Expression of Interest (called OSMOSISNET) as a reaction to an EC request in the scope of the FP6 preparation. Most of COST272 participants are also active in a Network of Excellence called SatNEx started in January 2004.
Additionally, more pragmatic issues are also addressed: since the Management Committee meets only three times a year, an alternate way to communicate was investigated, in order to set up virtual meeting sessions in between the MCM real meetings. For this purpose an experimental framework has been set up during 2002. Two participants (CNIT 2 in Italy and CNES 3 in France) had already multimedia transport realities in their own countries: in Italy, the Ka-band satellite networking infrastructure of CNIT, and in France the Ku-band Eutelsat Hot Bird satellite transponder used by CNES to provide DVB-S demonstrations. For this experiment, the Italian and the French parties both used a combination of terrestrial and satellite links.
On the Italian site, the satellite network comprises six active earth stations operating in the Ka-band (20-30 GHz) over the Italsat satellite. Each station is connected to a CNIT laboratory where a number of instruments, PCs and various network devices are available for traffic emulation and field trials of satellite data services. The CNIT laboratories are also interconnected with HDSL leased lines and to the Internet through 2 Consorzio Nazionale Interuniversitario per le Telecomunicazioni (Italian National Consortium for Telecommunications). 3 Centre National d'Etudes Spatiales routers and dedicated firewalls. Among other applications, a subset of MBONE multicast tools have been long in use over this network, especially to deliver some distance learning lectures, now also broadcast in France.
In France, CNES utilizes PCNS 4 , an experimental DVB-S European platform. At the moment, PCNS, located in Toulouse, uses a 2 Mbps space channel over Eutelsat s Hot Bird satellite. Toulouse uplink site has a high speed connectivity to the Internet (2 Mbps dedicated to multimedia applications), and some additional interfaces (ISDN, H.320 videoconferencing, PSTN, etc) . TV programs (1 channel) and IP multicast services are provided and can share available satellite bandwidth. They stay in separate constrained DVB subchannels (PIDs) and can simultaneously be active. The interconnection with the PCNS platform has been realized from the CNIT site in Naples, where an IP-IP tunnel, encapsulating multicast packets, has been opened toward Toulouse by using the plain Internet terrestrial network (Fig. 2) .
After that the concept has proven to be workable over "point to point" long distance, it has been progressively be extended to other COST272 participants (Spain and United Kingdom). The experimental platform used VIC and RAT videoconferencing tools (Figure 3 ) developed during the MICE and MERCI European projects. During assessment phase, COST272 participants had opportunities to schedule virtual meetings (through the ground Internet) on a "rendez-vous" point hosted by CNES-Toulouse. 
CONCLUSIONS
The COST272 Action provides the opportunity for European researchers in the field of satellite communications to meet and co-ordinate their activities. 
